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IV, REMARKS 
Claims Status 

Claims l-il were pending. Claims 12-14 are added; claims 10 
and 11 are cancelled. 

Objection to Specification 

The specification is objected to because the first page of 
specification, in its present form does not properly cite 
the application priority data. 

The priority data has been added thus obviating this 
ground for objection. 

Claim Rejections - 35 U.S.C § 112 

Claims l-li stand rejected under 35 U.S.C, §112, second 
paragraph, as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which 
applicants regard as the invention in that s 

1. the recitation of phrase "gamma- sterili stable" in Claims 
l-ll renders those claims vague, unclear and indefinite, 
because said term indicates a futuristic event because the 
metes and boundB for said term are not defined in the claim 
language . 

2. the term "including" renders Claim i vague and 
indefinite because it is not clear whether said term is 
open, or whether the term excludes other ingredients. 

3. the recitation of the phrase "hydrogen peroxide 
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bearing situation" renders claims 1 and 10-11 vague, 
unclear and indefinite, because the metes and bounds for 
said term are not defined in the claim language. 

4. the recitation of the phrase "microbial content test 
agar" renders claim 8 vague, unclear and indefinite, 
because the metes and bounds for said term are not defined 
in the claim language - 

5. all other claims depend directly from the rejected 
claims (e.g., claim l) and are, therefore, also stand 
rejected under 35 U.S. c. §112, second paragraph for the 
reasons set forth above. 

Applicant traverses the rejection as to items 1, 3 and 4 
and has amended claim l to obviate the rejection under item 
2. 

With regard to item 1, gamma sterilization is a well 
known art understood term. Many references exist 
utilizing the term, including US 6,908745, cited by the 
examiner, and the two articles submitted with this 
response. As typically utilized by those in the art, 
the term "gamma- sterilisable" relates to a normal 
radiation dose of 16 to 2 5 kgray, with which 10* 
Bacillus pumilus could be killed, (see page 4, lines 7- 
11 of applicant's specification). 

With regard to item 3, the phrase "hydrogen peroxide 
bearing situation" means an environment in which hydrogen 
peroxide is present. The formulation according to the 
present invention neutralizes 5,000 to 10, COO ppm of 



PAGE 8/27 * RCVD AT 6/2712006 4:12:16 PM [Eastern Daylight Time] * SVR:USPTO£FXRF-2/17 ' DNIS:2738300 1 CSID:2128080844 * DURATION (mm-ss):09-12 



05/27/2006 16: IB 2128080844 



NORRIS MCLAUGHLIN 



PAGE 09/27 



USSN 10/623,241 

Response to Office Action datea March 23, 2006 

Atty Docket: 100723-14 

Page a 

hydrogen peroxide. 

In the pharmaceutical industry isolation (sterile) areas 
are often required. The isolation areas are typically 
sterilized with 35% hydrogen peroxide gas and then 
ventilated. Thus, the complete isolation area becomes 
sterile . 

The remaining hydrogen peroxide concentration in the air of 
the isolation room is about 1 to 2 ppm. In the process of 
collecting 1000 L samples of air within the room for 
sterility testing, the hydrogen peroxide in the sample 
accumulates in the agar. Since hydrogen peroxide gas is 
soluble in water, more than 10 mL agar results in a high 
accumulation rate. In general, 100 to 1000 ppm of hydrogen 
peroxide can deposit on the agar surface. A concentration 
of as little as 10 ppm will kill all micro-organisms and 
spores. Thus micro-organisms not killed by gassing with 
hydrogen peroxide cannot be detected in situ without 
neutralizing the hydrogen peroxide. 

It is this problem that applicant recognized and that 
applicant's self -neutralizing compositions solve. 

With regard to item 4, the microbial Content Test Agar is a 
standard product by Difco since 1927. The enclosed Difco 
manual discloses the composition thereof {cf. pages 
313/314) . 

Claim Rejections - 35 U.S.C. §103 

Claims l-il stand rejected under 35 U.S.C. § 103 (a) as 
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obvious over combined teachings from Kaiser (U.S. Patent 
5,968,807} in view of Atlas et al. (Handbook of 
Microbiological Media, CRC Press, Boca Raton, 1997, 
Pages 209-210 and 1272 for e.g.) and Horn (U.S. Patent 
6, 908, 745} . 

The examiner states that Kaiser teaches a culture medium 
comprising pancreatic digest of casein, soy tone, i,e. f 
soybean peptone and a pH indicator as well as phosphate 
buffer; that Horn teaches a gamma sterilizable culture 
medium for selective enumeration microorganisms, i.e., 
yeasts and fungi, and that Atlas et al. teach a variety of 
culture media for isolating a whole sleuth of 
microorganisms, especially bacteria grown in the presence 
of a number of chemicals. 

The examiner concludes that it would have been prima facie 
obvious to one of ordinary skill in the art at the time the 
invention was made to modify teachings from Kaiser with 
those from Horn and Atlas et al. to obtain a culture medium 
comprising casein, soy peptone agar supplemented with a pH 
indicator, e.g., bromocresol purple and another component, 
e.g., sodium thioglycolate because Kaiser teaches a basic 
recipe for cultivating microorganisms from an environmental 
sample, wherein said recipe comprises casein soy bean 
peptone (i.e., soy tone} aga. , Horn teaches a culture 
medium for enumerating yeast and fungi in air samples 
wherein said medium is sterilized with gamma radiation and 
Atlas et al. teach a number of recipes for microbiological 
culture media to cultivate microorganisms in a variety of 
environmental /cultivation atmospheres. 
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Applicants traverse this ground for rejection. 

All of applicant's claims recite a hydrogen peroxide 
neutralizing gamma sterilizable culture medium for the 
detection of microorganisms in a hydrogen peroxide bearing 
situation comprising casein soy peptone agar. 

None of the cited references, alone or taken in 
combination, disclose a hydrogen peroxide neutralizing 
culture medium for the detection of microorganisms in a 
hydrogen peroxide bearing situation comprising casein soy 
peptone agar. 

Thus, this is not a situation where it may or may not be 
obvious to combine the references because even a 
combination of the references would not yield applicant's 
culture medium. 

The problem addressed and solved by applicant, but not 
recognized or addressed by any combination of the 
references is that of determining the presence of 
contamination in a hydrogen peroxide containing 
environment (hydrogen peroxide bearing situation) . This is 
extensively discussed on pages 1, line 8 through page 3, 
line 2. 

With regard to claim 7 , none of the references recognize 
the benefit of buffering with 20 to 50% MOPS with the 
remained phosphate buffer . (see page 4, lines 1-6 of 
applicant's specification) 

With regard to claim 2, the surprising advantages of the 
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specific range of pyruvate claimed is set forth on page 4, 
lines 16-20. One having ordinary skill in the art at the 
time of the claimed invention would not have expected the 
pyruvate to be effective solely in this raoge. 

Starting from the teaching of Kaiser, Horn, and Atlas et 
al., all of which lack the disclosure of neutralizing 
hydrogen peroxide directly in the agar, a person skilled in 
the art was not provided with the slightest indication that 
the hydrogen peroxide could be neutralized by the agar 
itself without further treatment. This possibility is 
directly contrary to the disclosure or suggestion of the 
references since, according to the cited documents, 
hydrogen peroxide was neutralized by bisulfite. However, 
bisulfite solution is not stable upon heating and treating 
the bisulfite by autoclaving. 

Therefore, it was not obvious for a skilled person that 
self-neutralization of hydrogen peroxide will be possible 
by using the agar according to the present invention. 



Conclusion 

Applicant believes that the amendments to the claims and 
the discussion set forth above obviate the grounds for the 
examiners rejection of the claims and therefore 
respectfully request favorable reconsideration by the 
examiner and early allowance of the claims. The 
Commissioner is hereby authorized to charge payment for any 
fees associated with this communication or credit any over 
payment to Deposit Account No. 14-1263. 



PAGE 12^7 * RCVD AT 6/27/20D6 4:12:16 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/17 * DNIS:2738300 * CSID:2128080844 * DURATION (mm-ss):09-12 



06/27/2006 16:16 



2128080844 



NORRIS MCLAUGHLIN 



PAGE 13/27 



USSW 10/623,241 

Response to Office Action dated March 28, 2 006 
Atty D ocket; 1QQ723-14 
Page "12 

Respectfully submitted, 

norris Mclaughlin & marcus, p. a. 



Serle Ian Moaoff \J 
Attorney for Applicant (s) 
Reg. No. 25,900 

8 75 Third Avenue - 18 th Floor 
New York, New York 10022 
Phone: (212) 808-0700. 
Pax: (212) 308-0844 



Customer No, : 21001 
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This brief gives advice for: 

• Sterilization Methods 

• Suitable CYRO Materials 

• Effect of Sterilization on Properties of CYRO Materials 



Sterilization is defined as the total absence of 
living organisms. The technology required is used 
in industries as diverse as food processing and 
space exploration. Generally though, it is most 
often associated with healthcare. Devices that are 
requfred to be sterile are those intended to breach 
the body's defense mechanism, to come into 
contact with damaged tissue or to be implanted 
into the body. Most industries that use sterilization 
technology are regulated by a federal agency. 
Medical devices are regulated by the FDA. This 
brief will cover the most common sterilization 
methods. 

Use of CYRO Materials 
in Medical Applications 

CYRO offers materials that may be sterilized using 
Ethylene Oxide (EtO), gamma radiation, and 
electron beam (E~beam) radiation. These materials 
include: transparent CYROLITE® G-20 acrylic- 
based multipolymer compounds, gamma stable 



CYROLITE® GS-90 and CG-97 compounds, and 
opaque, high impact CYREX* acrylic-polycarbon- 
ate alloy. 

Key physical properties of these materials have 
been extensively evaluated after typical gamma, 
E-beam and EtO sterilization, 

Under these conditions, the previously mentioned 
materials suffer little or no physical property 
deterioration as shown by the change in such key 
properties as elongation at break and notched Izod 
impact. 

All CYRO LITE compound grades maintain physical 
properties after exposure. However, CYROLITE 6- 
20 compound does show some yellowing immedi- 
ately after gamma and E-beam irradiation which is 
reduced with time. 

CYROLITE GS-90 and CG-97 compounds have 
been developed as gamma stable grades. They 
exhibit minimal yellowing due to irradiation. 

Some of the key results obtained are presented in 
the graphs on the following page. 



ACRYyTfi^-Bcn^MlnB 



>.*M»imA ... . ; •••• y C^^t^^ : ^^^m»<» : M^JU 

PAGE 14^7 * RCVD AT 6/27/2006 4:12:16 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/17 * DNIS:2738300 * CSID:2128080844 * DURATION (mm-ss):09-12 



06/27/2006 16:16 2128080844 



NORRIS MCLAUGHLIN 



PAGE 15/27 



„ Key physical properties after typical 9 »mma: BbcamrandrEtO-steriir^tioft - continued Swipwvtaus^' 



Effect of Gamma Irradiation on Elongation 
CYROLITE* G2IM00 and GS-90 compound 



Effect of Gamma Irradiation on Impact 

CYROLITE* G20.100 and GS-9D compound 
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CYREX* 200-8005 alloy @ 2.5 Mrad 
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The following recommendations and conclusions can be 
drawn from the information presented in the graphs on the left. 



CYROLITE G20, GS-90, and CG-97 
compounds as well as CYREX 
alloys show no significant loss in 
physical properties at an exposure 
level of 5 megarads. 

CYROLITE GS-90 compound is 
recommended for applications 
requiring minimal yellowing and a 
high transparency level. 

CYROLITE CG-97 compound is 
recommended for applications 
requiring minimal yellowing and 
superior lipid and isopropyl chemical 
resistance (data not shown). 



4. EtO sterilization results in little to no 
color shift In CYROLITE compounds. 

5. CYREX 200-8005 alloy is 
recommended for applications where 
transparency is not required but high 
impact and color retention are critical. 

6. The use of EtO sterilization results in 
no significant property deterioration or 
yellowing in CYROLITE compounds or 
CYREX alloys. 



Ionizing Radiation Sterilization 

Ionizing radiation sterilization is a type of "cold" sterilization. It can employ either electron 
accelerators (E-beem sterilization) or radioisotopes (gamma sterilization). Electrons have 
relatively low penetration ability, and the use of accelerators requires careful control, 
Gamma-radiation sterilization usually employs '"CO as the radioisotope source. A wide 
range of packaging materials can be used because gamma rays possess considerable 
penetrating ability. A dose of 2.5x10* Gy (2.5 megarad) is generally selected for many 
articles although higher levels are occasionally used. 

Both E-beam and gamma sterilization effectively kill microorganisms because of their 
ability to break the chemical bonds of organic compounds, producing highly reactive 
species known as free radicals. 

When polymers are used as the packaging or dispensing materials, the above ionizing 
radiation can result In chain scission which reduces the strength-related properties of the 
material, cross-linking which results in a stiffer but more brittle material, and color 
formation (yellowness) due to trapped free radicals. The highest product temperatures 
reached in gamma sterilization are usually in the range of 30-40°C. 

This sterilization method has been extensively evaluated with the CYRO products listed 
above and is also recommended. 

Some of the key results obtained are presented in the graphs on the Mowing page. 
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Ionizing radiation sterilization -^continued f torn previous page 
Effect of E-Beam on Yellowness Index ~~ 
^CYROLITE^O-IOQ, GS-90 and CG-97 compound 
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Gas Sterilization (EtO) 

Materials that cannot withstand the temperatures and moisture of steam 
sterilization can use gas sterilization as an alternative. Gaseous steriJants can 
function at relatively low temperatures but need to be safe during handling, 
Another requirement is that the absorbed gas, if any, should volatile relatively 
quickly. Ethylene oxide (EtO) satisfies these requirements and is the most 
frequent choice. Since it is highly flammable, ft must be used in a carefully 
controlled manner, and is dispensed from a single-use cartridge or diluted with 
inert gases until no longer flammable. The most frequently used diluents are 
fluoro-carbon gases or carbon dioxide. The critical parameters are temperature, 
time, gas concentration, and relative humidity. Temperatures reached in 
ethylene oxide (EtO) gas sterilization are usually in the 50^60 d C range. This 
method can be used with the CYRO products listed above without significant 
property deterioration or change in appearance. 



Dry-Heat Sterilization 

Dry-heat sterilization is generally conducted at 160-170°C for a minimum of two 
hours. Specific exposures are dictated by the bioburden concentration and the 
temperature tolerance of the products. Appropriate conditions must be determined 
throughout the material being sterilized, The equipment used is forced-air type ovens 
with temperature-recording. This type of sterilization is not recommended for use with 
CYRO materials because of the high temperatures required. 



Steam-Sterilization 

Steam-sterilization indicates sterilization by moist heat. The process Is carried out in 
autoclaves using saturated steam. 

Temperatures range from 115°C to 121°C and higher. Critical parameters are 
temperature, time, air elimination, steam quality, and absence of supe rheating. There 
must be direct steam contact which can be prevented by the presence of air; its 
absence is therefore considered an absolute requirement. The select on of an 
appropriate steam-sterilization cycle must be made after careful study of the nature of 
the articles being sterilized, the type and number of organisms present, type and size of 
each package, type of packaging material used, and other factors which may influence 
the performance in the application. 

This method Is not recommended for use with CYRO products because of the high 
temperatures involved. 



5 
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For more information or specific questions about your project, contact a CYRO Technical Service 
Representative, or contact the nearest CYRO Sales Office. 

Technical Cenler 25 Executive ^ey^^Orange, CT06477 20^65 jB08 1 f7xT1:03-795^5800 
Safes Officer 

United States 100 Enterprise Dr., PO Box 5055, Rockaway, NJ 07888 973-442-6123 

International 100 Enterprise Dr., PO Box 5055, Rockaway, NJ 07866 Fax: 973-442-6033 cm a™*) 

9™^°?"®*® lnc - 6285 Northam Drive, Unft 100, Mlssissauga, Ontario L4V 1X5 905-677-1 388 800-268*4743 

He ? < ?.9 uarter ?. 1 .9?. Enterprise Drive, PO Box 5055, Rockaway. NJ 07866 973^2-6000 "~ 

Website: http://www,cyro.corri 



Important Notice: The irt&nrratlon and statements herein are believed to be reliable but are not to be construed as a warranty 
or representatton tot which CYRO assumes legal responsibility. Users should undertake sufficient ^erlflcailon and testing to 

! h * 5U,tabi,ll y ror to& T «W particular purpose of any Information or products referred to herein. NO WARRANTY OF 
FITNESS FOR A PARTICULAR PURPOSE IS MADE. 

Nothing herein is t Q be taken as permission, inducement or recommondatlDn to practice any patemnd invention without a license. 



CYRO Industries, Rockaway, New Jersey 07866 
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Strategies for 

Gamma 



by Ruth Garcia, Betty Howard, Role! 
Steris Isomedix Services (Mentoi 1 , CJl 

Sterility is desirable ,h 
parenterals or injegsi 



A crucial step in pharmaceu- 
tical production in steril- 
ization. There are many 
sterilization methods to 
choose from, such as 
steam, sterile filtration, ethylene oxide 
gas (EtO) 7 electron beam (E-bcam), 
and gamma radiation. Each technique 
has aspects, that make it suitable or 
unsuitable Tor the sterilization of a 
particular product. 

For example. EtO, while being a 
highly effective method, leaves behind 
potentially hazardous residuals and can- 
not reach product? in airtighi packages. 
E-bcarn, while being one of the fastest 
methods of sterilization, cannot pene- 
trate well into dense product or bulk 
packaging of some products. In addi- 
tion, the product complexities of hetero- 
geneous components often require 
extensive product qualification. Gamma 
radiation can cause certain product and 
package materials to degrade, 

QAM MA BENEFITS 

Gamma radiation docs have some 
significant advantages over other 
methods of producing sterile product. 
These benefits include: 

* Better assurance of product sterility 
than filtration and aseptic processing. 




• No residue, 

■ More pa&toting fl^nl^Wm,,, 

• Low-tcmperaturc process. 

• Simple validation process. 

The first aspect to consider when 
sterilizing with gamma is product tol- 
erance to the radiation. During use of 
this type of radiation, high-energy 
photons bombard the product, caus- 
ing electron displacement within. 
These reactions, in turn, generate 
free radicals, which aid in breaking 
chemical bonds. Disrupting microbial 
DNA renders any organisms that sur- 
vive the process nonviable or unable 
to reproduce. 

However, these high -energy reac- 
tions also have the potential to disrupt 
bonds within the pharmaceutical for- 
mulation, to weaken the strength of 
packaging materials, and to cause 
changes in color or odor in some 
materials. For these reasons, drug 
manufacturers should perform prc- 
qualification Dm ax (maximum dose) 
testing, whereby the drug and its pack- 
aging arc subjected to a high dose of 
gamma radiation and then evaluated 
for stability and functionality. 

Usually, the manufacturer will be 
the patty responsible for drug testing. 
Parameters to characterize typically 



j'CjjB! 

abilii^i^^uTcTciincs under' the 
Intcrnitiojffi! Conference on Harmo- 
nization (ICH), known as Technical 
Requirements for Registration of 
Pharmaceuticals for Human Use, it is 
recommended to use higlvperformancc 
liquid chromatography (HPLC)» mass 
spectrometry, or gas chromatography 
to characterize and compare different 
analytical aspects of irradiated prod- 
uct versus nonirradtatcd product. 

A qualified laboratory should per- 
form package testing It is often recom- 
mended to have an aerosol challenge 
performed on the product and pack- 
aging. This test entails placing the 
packaged product inside an aerosol 
chamber and exposing it to high levels 
of bacterial spores. The product is 
then subjected to a sterility test, which 
ihows whether or not the packaging 
maintains a sufficient barrier. 

In addition, m tcast one physical 
challenge should be performed on the 
packaging, if applicable. These in- 
clude the pecJ test to determine the 
amount of pressure needed to open 
ihe seal: the burst test to determine the 
amount of pressure needed to burst 
the package and to locate areas of 
weakness in the package; and the dye 



PAGE 20/27 * RCVD AT 6127/2006 4:12:16 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-2/1 7 * DNIS:2738300 * CSID : 21 2S080844 * DURATION (mm-ss):09-12 



06/27/2006 16:16 2128080844 



NORRIS MCLAUGHLIN 



PAGE 21/27 



Sterilization 



migration test, which determines 
whether dye travels through the seals 
of the package. If a shelf-lift claim is 
desired, most labs will perform accel- 
erated aging. Typically, incubation at 
55*C for 6.5 weeks equals one year on 
a shc]f (this may vary depending; on 
the drug formulation). These testa arc 
performed on aged products. 

Performing a fraction of or all of 
these tests following a high dose of 
gamma radiation will give the manu- 
facturer a good idea of product and 
packaging suitability for gamma radia- 
tion. (A high dose is usually considered 
to be in the 50-60-kGy range or high- 
er, preferably twice the minimum.) 
Many materials are highly mutant to 
radiation. If possible, the manufactur- 
er should choose materials that are 
resistant to the effects of gamma prior 
to die initial production phases. 

HANDLING DEGRADATION 

If a drug experiences degradation, 
discoloration, or any other physical 
malady due to the high dose of 50-60 
kGy, the manufacturer can begin test- 
ing at lower doses. One method 
involves testing at particular intervals, 
such as at :> or 10 kGy For example, a. 
drug that fails at 50 kGy may be stable 
at 40 kGy. 

However, some dmgs may continue 
to exhibit effects from the radiation at 
extremely low doses. Another test 
entails dropping the dose to half of 
the original high dose. This would cut 
the range of possible maximum doses 
in half. If the product is stable at the 
new dose, then the max dose will fall 
somewhere within the top half of the 
original high dose, ir the product is 
still showing instability, the max dose 
must fall in the lower half of the origi- 
nal high dose tested. This method may 
reduce the number of irradiations 
necessary for establishing this infor- 
mation. All in all, the end product of 
this testing should be a solid maximum 
tolerated dose for the particular drug 
product. 

Many pharmaceutical products, 
including parenterals and orally ingest* 
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ed drug products, arc composed largely 
of water. Water dissociates as a result 
of exposure to radiation and is a major 
source of free radicals, These free radi- 
cals can cause chemical compromise, 
so drugs with high water content often 
respond poorly to irradiation. 

Performing irradiation on prodiict 
in a frozen state can mitigate these 
effects. If the product can he safely 
frozen and thawed, the potential exists 
to irradiate it without, or with less, 
product degradation. Freezing the 
drug traps free radicals in the kc crys- 
tals, reducing their freedom to move 
about. This may induce them to 
rccombine with each other, rather 
then disrupt molecules in the product 
itself. This would possibly improve 
drug resistance to degradation during 
gamma irradiation. Other options 
such as freeze -drying and /or using 
free-radical scavengers may also alle- 
viate the degradation effects seen in 
some products. 

FINDING THE BIGHT DOSE 

The next step is to set the minimum 
sterilization dose, which will provide 
the desired sterility assurance level 
(SAL). There exist two commonly 
uscd> industry accepted, validation 
techniques, with several variations 
for .special circumstances. The first 
technique for discussion, Method 1 % 
i s f o un d in A AM I /ANSI/ ISO 
11137:1994, "Sterilisation of Health 
Care Products: Requirements for 
Validation and Routine Control — 



Radiation Sterilization." 

Method I encompasses product 
with bioburden up to J million colony- 
forming units (CPUs). It allows for 
extremely low and high doses and is 
well known throughout the gamma 
sterilisation industry. The steps arc 
simple and straightforward. First of 
all, 10 product Samples from each of 
three separate production batches 
must have bioburden testing per- 
formed on them. This quantitative 
measure, or count, of the number of 
organisms on the unsterilized product 
provides an excellent tool for deter- 
mining the minimum dose necessary 
for sterilization. 

Bioburden tests should be accompa- 
nied by a determination of recovery 
efficiency. This allows the laboratory 
to calculate a more accurate biobur- 
den number. The average bioburden 
of each batch and the overall average 
of alt product units should be deter- 
mined. If any stngJc-batch bioburden 
level is more than twice that of the 
overall bioburden, that batch average 
should be used. Otherwise, the overall 
average should be used. 

Afterward, the verification or sub- 
lethal dose must be set. Using 
AAMJV ANSI/ISO 11137 Table B.l, 
■find the bioburden number equal to or 
just higher than that of the product. 
Follow the row to the column labeled 
SAL 10-", where the verification dose 
will be found. 

The final phase includes testing for 
3actcnostaus/Fungistasis (B/F) and 
setting the verification dose. The B/F 
lest validates the sterility test by deter- 
mining whether the product formula- 
tion inhibits bacterial or fungal 
growth. If inhibition is seen, steps 
must be taken to neutralize it. The test 
is required only once in the lifetime 
of a product, but it is recommended 
s.nnually Without such a, test> sterility- 
testing results arc meaningless. 

To begin the verification dose exper- 
iment, send 103 product units (100 for 
sterility testing and 3 for B/F) to die 
sterilization provider for irradiation at 
tlic verification dose ± 10%, If the 
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dose exceeds the prescribed verifica- 
tion dose by more dun 10%, then the 
product must be sacrificed and new 
product irradiated. If the dose h Jowcv 
than 90% of the prescribed dose, the 
remainder of the testing may be per- 
formed and a failing test would allow 
for a rctcst. 

The product should then bp sent to 
the laboratory for sterility testing and 
fo/F testing;. If two or fewer sterility 
tests turn positive, the product has 
passed the validation, and the next 
step is to find the sterilization dose. 
Manufacturers should follow the same 
row in Table B.J from which the verifi- 
cation dose was taken, to the column 
marked SAL 10*. This is the mini- 
mum sterilization dose. The product 
now qualifies to be irradiated at a 
range from the minimum dose to the 
maximum dose determined during the 
high-dose materials testing. 

The second type of validation is 
commonly known as VDmax. Found in 
AAMI TIR 27:2001, "Radiation Steril- 
Nation, Substantiation of 25 kGy/' this 
method requires fewer products and 
results in a minimum sterilization dose 
of 25 kGy. However, only products with 
1000 CFUortess qualify 

The first step of this process i* iden- 
tical to that of Method 1. Bioburdcn 
data from 1 0 products from each of 
three separate production batches 
should be collected. Using Table 2 of 
the TTR S the bioburdcn number equal 
to or just greater than the product's 
average bioburdcn Is found. The sub- 
lethal dose is found by following the 
row to the column labeled "Verifica- 
tion dose" (SAL 10"'). Scad 13 product 
units (10 for sterility testing and 3 for 
B/F) to the steriliser for irradiation at 
the verification dose ± 10%. Once die 
irradiation is complete, send the prod- 
ucts to the laboratory for sterility test- 
ing If one or fewer sterility tests turn 
positive, the product can be irradiated 
at a minimum dose of 25 kGy, If two 
positive sterility tests Occur, a rctcst 
should be performed on 1.0 additional 
products. This time, no positives are 
allowed for substantiation of 25 kGy 



Should positives occur, another dose- 
setting method must be used. 

Also contained in AAMJ 11 137 i* 
an alternative validation procedure 
referred to as Method 2, Method 2 
provides for dose getting based on 
the actual radiation resistance of 
microorganisms as they naturally 
occur on a product. Of the methods 
cited, it can provide the lowest possi- 
ble minimum dose. It is not used as 
frequently as Method I or VDmax, 
due to more sample requirements and 
associated costs. 

Method 2 uses incremental dose 
data to select a verification dose. 
Groups of samples from three produc- 
tion batches arc irradiated in dose 
increments up to the point where an 
SAL of 10" 2 can be determined. A 
Method 2 validation starts with the 
random selection of 280 samples 
(Method 2A) or 260 samples (Method 
2B) from each of three production 
batches of product. Samples are then 
designated in groups of 20 sample* for 
each dose increment. Method 2 A uses 
nine increments in 2-kGy increments, 
and 2B uses eight doses al J -kGy incre- 
ments. All samples arc tested for sterili- 
ty. After the results of sterility tests 
are known, a scries of calculations 
described in AAMI 11137 (section 
B3A2) a verification dose P*kGy) is 
determined. 

An additional 100 samples from the 
batch designated from the initial sterili- 
ty tests arc irradiated at the verification 
dose and tested to confirm sterility. Fol- 
lowing these sterility tests, a steriliza- 
tion dose is calculated using the 
equation appropriate to the specific 
method chosen (2A or 2B>. 

In extreme circumstances in which 
all efforts to neutralize bacteriostatic 
agents have been exhausted and other 
sterilization methods arc unsuitable, 
dose setting can be done with inocula- 
tion of the product. The practice of 
inoculation, commonly used in the 
past, is not currently recommended 
unless it Ls impossible to collect natural 
bioburdcn data from the product. For- 
tunately; in most cases, product inocu- 



lation is not necessary. 

The organism most commonly used 
for radiation challenge is Bacillus 
pumilu, It was once believed that this 
organism was highly resistant to gam- 
ma. However, many organisms natu- 
rally occurring in medical products arc 
more resistant to radiation than 
B, pumili% rendering this a poor surro- 
gate organism. If no alternative exists, 
however, this method may be accept- 
able. A D 1 0 value (D value) of an 
Organism, in this case, is the amount of 
radiation (quantity of kGy) necessary 
to reduce the bioburdcn level by 1 log. 

An example of a published D value 
for B. pumitis is 1,7 kGy Some caution 
should be taken in using a published D 
value, as D values can vary depending 
on the technique used to determine 
them and/or the inoculation substrate. 
Also, T> values, or the resistance of an 
organism to gamma radiation, can 
change over time, analogous to antibi- 
otic resistance in microorganisms. 
However, if this is the method to be 
used, the following is an example of 
the calculation for determining mini- 
mum sterilization dose. 

Inoculation with I 0 ft (1,000,000 
organisms): 

SAL - ifi* 

!0 r 'to 10-*- 12 log reduction 

D value 1.7 kGy X 12 log reduction 

= 20.4 kGy 

20.4 kGy = 1 O* SAL dose 

The following calculation deter- 
mines the necessary verification dose 
for 10 products to show the efficacy 
of the above 20.4-kGy sterilization 
dose: 

Log bioburdcn log ( I /^samples)] 
X d-vaJuc = verification dose 
Log 1,000,000 - log (1/10)] xj.7 = 
verification dose 

[6 - ( 1)] X 1.7 = verification dose 
[6 + I] x 1.7 = verification dose 
7 x L7 = verification dose 
1 1 .9 kGy = verification dose 
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A radiation dose of 11.9 kGy ± 
10% is applied to 10 product units, 
which arc then sent to a lab for sterility 
testing. If no more than one tost out or 
10 rums positive, the .sterilization dose, 
in this example. 20.4 kGy, is validated. 

Finally, whichever method is used, 
the manufacturer must verify the dose 
every 3 months in an experiment 
known as a Quarterly Dose Audit. To 
do this, 10 samples man be sent to the 
laboratory for bioburden testing. 

Furthermore, every organism cul- 
tured during the bioburden test 
should be identified, at minimum 
with a colony morphology and gram 
stain. Simultaneously, repeat the orig- 
inal verification, dose experiment for 
whichever method was used during 
the original validation. For example, 
if Method J determined the original 
sterilisation dose, then the Method I 
verification, experiment must be 
repeated, The original verification 
dose, or a dose augmented from a 
past dose audit, is the dose that must 
be used. 

The quarterly bioburden samples 
serve as a trend-analysts tool. A new 
verification dose should not be deter- 
mined from new bioburden data. 
Should a product fkil a dose audit, the 
bioburden data may hold valuable 
clues as to why the failure occurred. 



e.g., a spike in bioburden number or 
shift in organism i;yp CS . If neither of 
these is the case, there is possibly an 
increase in the radiation resistance of 
the organisms. 

A dose audit failure requires a dose 
augmentation. The augmentation 
amount is found in the dosc-.settmg 
tabic used in the original validation. 
Beyond all of this, the dose audit 
should also include manufacturing 
environment monitoring, such as 
water testing, air sampling, and con- 
tact agar plates. Although regular 
environmental monitoring is recom- 
mended at shorter intervals, such test- 
ing quarterly meets the minimum 
requirements. 

The AAMI rtosc-scuing method* 
described here arc only recommenda- 
tions and do not exclude other dose- 
setting procedures that may he 
deemed more appropriate by their 
users, Hie AAMI methods arc widely 
accepted in North America. When 
properly applied, they have been 
accepted by regulatory groups as valid 
dose-setting procedures. 

AAMI guidelines arc regularly 
reviewed and updated through collab- 
oration by industry experts (the latest 
drafts under consideration arc 11137- 
Oi, 02, and 03, which will encompass 
the methods cited here in 1 II 37:1994 



and TIR 27) and are designed to pro* 
vide a guideline that encompasses 
the latest in industry knowledge and 
requirements. 

Each method hag advantages and 
disadvantages, and care must be used 
in selecting a method that best iks 
the needs and limitations of the 
product being evaluated. These 
methods can provide an acceptable 
and straightforward means of sub- 
stantiating dose selection for pharma- 
ceutical products. 

Following this guidance will aid in 
the successful validation of any radia- 
tion-stable pharmaceutical product for 
gamma radiation srcriJiz anion. The 
ideal time for considering die method 
of sterilization is at the concept stage, 
so that gamma-compatible materials 
can be chosen and the effects on prod- 
uct safety and efficacy can be consid- 
ered. With the variety of materials 
currently available, many pharmaceu- 
ticals and most packaging materials 
can satisfactorily withstand the rigors 
of gamma processing. 

Stcris IsomedLs Services prairides technical 
support during all of View processes, including 
^search, turnkey vakdaii/ms, special pmfects, 
and technical information. ■ 



STERIS Isomedi* Services provides contract sterilization, microbial reduc- 
tion, and materials modification services to medical device manufacturers, pharma- 
ceutical, biotechnology, and industrial customers. Through a network of North 
American facilities., wc deliver statc-of-thc-art Gamma, EtO, and E-bcam processes 
as part of a complete managed program that emphasizes exceptional process quali- 
ty, efficient turnaround, and optimum cost containment. For more information 
about STERIS Isomedix Services please call (877) 783-7470 or log onto 
www. Lsomcdix.com. 
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Section V 



Procedure 
MAietiaUProvWcd 
Micro Away Cclmre Agar 
Micro Sawclum Brodi 

Materials Required But Not Pnrvided 

Aniockvc 
Incubator 
Inoculating ntftdk 
0.9fc}laCl 

Method of Preparation 
Micro Assay Culture Agar 

L Suspend 47 grams in j bto dirtOled <^ dKouized wala: 

2. Heat to bril^io dissolve 

3. Dupcaac tO ml amoono Into 1 6*20 aim diwijccer tabas. 
a\ Autoclave &i 121*C for 15 mimuoa. 

5, Agitate tubes piior to solidifieadoa to dispcrac the flocwlent 

prectpiiato, 
Micro Inncelum Broik 

L Dissolve 37 gram* in 1 liter distilled or ddodied <racr 

2. Dispense 10 ml amcrati mco tnbea of 16-20 mm djameiw; 

3, Atooclava &i 12t*C fot 15 minuses. 
Stock Cultures! 

1. Prepare stock cultures in triplicate on Mian Assay Cnlcne Agat. 

tnocul*dflg cubes naing a 8trai£bV«tf<6 fooeulatmg needle. 
Z locubate rnbes at 3W7°C for 18-24 konm, 

3. Store at 2rB*C 

4. Transfer culnifM at weefciy or twice-monthly miarvali, 
Assay TaocuMm 

i. Subc^tom from* 16-2* hero 

Assay Cttlmrt Agar intt a 10 ail cnbe of Micro Inoculum Broth 
X menbate at 3S-3TC for 16-24 hours or as *p«d£«i in me aiiay 

proeedore, 

3, Coxrtrifogethecntoeaiia dceant Ihc ropernatanL 

4 Reinspend cells in 10 ml of scarlle 0.9% KaQ soMdoa or swnio 

doglfifltrangm basal assay medium. 
J, Wash the ceBc by coiirrifUgins and decanimg tie snpernaunt t*o 

additional times unless emerwj&e indict: 



6. Mote Ac wwhed wsprasion WOfl with itfb M« tiftglft 
strength bowl assay medium or as indicated. Where actable, 
adjust Inoculum eoncewwicm according specified m 

' ACAC 1 or tJS Pbwmacopci<u a 

Specimen ejection \xA Pnjparatloa 

PrcoTTs samples fw ^ay according to peaces gjvso- in the specific 

Asaay procedure, Dilote «s*y samples to appro rimacdy same 

concentmon. as The standard solution. 

Tfcfit ProcaSnrc 

For & complete d2acu*ic«i of vitamin assay memcdotogy, refer co 
appropriate procedures. 4 * 

Results : • 

For mat results or* vbnta assay procedures, refer to appropriate 

procedures, 1 * 

LimHations of the Procedure 

L Test orgardams wed to away procedures must be cultured and 
miiaafaed an mgdk n^mmeaded for this pacpow. 

% Follow assay directions ex&ccly. The age, prepAm&m aod aiza of 
moowhan art extremely important factors m obbumng & satisfactory 
iswy result 

3. Altibongb other media and method* may bo used successfully foe 
mninaming ealmxea and preparing inocula, uniformly good xcwl* 
wiH be obtaped if tha methods described are Mewed exactly. 

4. Aseptic ceebnioue stalM be MG«d throughout (he cricrebiologicsl 
amy procedure 

5. The use of altered or deficient media may create mutants 
hiving different nttdtoiai reqeiramcntj- Such organisms will not 
produce a sartoractOTy wit roaponfic. 

References 

U As^oxitgOT of Officii Aaajytfc^Qtfmi^ 199S- Qfeial matbods 
* of wuryiifi of ADAC Lotemational, lith cd, ADAC Imemaacnal, 
/nficgooo^ VA 

2. The TJnHfid Sictis Fiwrm^opetal Conrratwn. 1995- Tbc United 
Soma pbaimaod$ieia t 23rd ed. Ho United Sfctea Pharmacopaial 
Qmvcntkwi lac, Reckvfflfi, MD, 



Packaging 

ivficm A^say Cultort Agar 

Micro Inoculum Broth 



100 g 
500 g 

500 g 



031M5 

0319- 17 

0320- 17 



Bacto* Microbial Content Test Agar 



Intended Use 

Bacto Tvficrobial Conieat Tbat Agar is recommended for mo deuaton 
of micreorganismi uu ^urfacea aam^zed witb Qjoaternary ammotfiwn 
compounda« 

Also Known as 

4 Tryptie Soy A^at with Lefitibin Wd Polysorbate SO^ (T5AU) and 
<a Cas«b 3oy Peptoafi Ajar With Polyao&ata 80 and LecitHn u ato 

The Olfco Manual 



common terms for bfiorobia! Costom Toil Agar. Twsrn BO* b also 
known as Polysorbaxe ftl 

Summary and (Explanation 

Microbial Coatent Tbn Agar U a modJfiearion of Tryptie Soy Agar 
wim l^cimm and TWe*» 80. Tbo fbrfflttUaon is rocommanded for 
toeoainmg (he janhatlon cf5d<mcy of containexi, eqnipmfiftt and work 
areas (en^xonraental monitoring). Tbo Lccimin and Tween in mo 
formal* inactivate Jome jweaemtJvej thai may inhibit bacwial 

313 
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Mfoofto! Content TtatA&r 



^^^^J^ 0 ^ 0 c*nyovti.*i The formation U 
^«^dcd ft* a* A**bic Pfc* Caw (Microbial limit tet) * t 
www BQificxbte camKttc produce coawtetog prt$ervsuiv« 3 . i 

Principles of the Procedure 

SEl^I? ^ Tl **° tl * 5^ which 

^ ^ ^ *» 0 f 3 Wide 

i^S: L^ithiii ivi Folate l^SJJfJ 
a^fo* ditotfwtcato^ LeoftKn is added to S ! 

provide* osmodc opffl^ ™aS?Z 

Formula 

Microbial Cottte^iTeertAgir 
Fonnala Per Liter 

Bacto TryptCUB 4i ^ t 

Bacto Soyrofl . , , , t # . 1 1 

Sodium Oi^f^* 

UcithSn 

PiolysoriteDeW) Jt , 

B*«oAg»c 



- «S 
. 0.7 * 




— =-= : - " ,_. ' ' Section Jt- 

Ptfecautions 

I- For Ubor«6i> U<c 

z ^ oflow prap«> oBtabfofiu*! laboratory trrocectaws to hmdUas and 
<2s?o?nig of iniketfotai mnfcridfc 

Storage 

^AoddyftuBd n^an, 4 t2-8*C The d^ydrafalincdimcisvary 
cygro^copJd Keep iso&t&zner dghUy closed 

Expiration Date 

Sl^-^f 1 ! 8 ^ * * to * nI ** when 

Procedure 

Material Provided 

Microbial Ccnte* Tfcsc Agur 

Materials Reqni^ but not Trrrided 

Dialed Of drioitfztii wster 

Autoclave 

Startle Potf dishes 



i- Saspcad 45.7 g in i Iter cf dirtily wdiiorizwi watte 

Spedmen CoDcctfoa and Preparation 
Itest Procedures 

Mtoo^l <W Tfcwil Agar j» used in a variety rf wowfara 
Consul* appraptoe nfbom fe*Wtterfa*mrio*w I* 0 "* 0 ** 
Revolts 

Sate CO impropriate rcfiieccei j^ccdnr^ for rondo. 

limitations of the Procedure 
References 

anmimtim sals,. Am. /. fhann. 118,320-323 l™wa*y 

feviroo. MIwoUoj. 32:|£m ^^S- 

T/icOifoo Manual 
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